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(57) ABSTRACT

The embodiments of the disclosure provide a method for
managing sensor data, a host, and a computer readable
storage circuit. The method includes: obtaining a plurality of
first screen frames of a first application and obtaining a first
sensor data associated with first screen frames from a first
sensor; determining a first foreground part within each of
first screen frames; determining a first mask associated with
the first sensor based on the first foreground part within each
of first screen frames and the first sensor data associated with
first screen frames; obtaining a plurality of second screen
frames of the first application and obtaining a second sensor
data associated with second screen frames from the first
sensor; managing the second sensor data associated with
second screen frames by using the first mask; and interacting
with the first application with the managed second sensor
data.
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obtaining a plurality of first screen frames of a first application
and obtaining a first sensor data associated with the plurality ~—S210
of first screen frames from a first sensor
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determining a first mask associated with the first sensor
based on the first foreground part within each of the plurality
of first screen frames and the first sensor data associated
with the plurality of first screen frames

~S5230

obtaining a plurality of second screen frames of the first
application and obtaining a second sensor data associated ~—S24(
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sensor data
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obtaining a plurality of first screen
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with the first sensor based on the first the associated first sensor data
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with the plurality of second screen frames from the first sensor

managing the second sensor data associated with the
plurality of second screen frames by using the first mask

~5250

obtaining a plurality of second user images associated with L5340
the second sensor data
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second user images by using the prediction model

updating the second sensor data via replacing a first data
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sensor data
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METHOD FOR MANAGING SENSOR DATA,
HOST, AND COMPUTER READABLE
STORAGE MEDIUM

BACKGROUND
1. Field of the Invention

The present disclosure generally relates to a mechanism
for managing sensor data, in particular, to a method for
managing sensor data, a host, and a computer readable
storage medium.

2. Description of Related Art

In the technology of virtual reality (VR), users can
interact with the VR applications with devices such as
handheld controllers and/or wearable devices (e.g., smart
rings, smart bracelet, etc.). In this case, the VR system may
measure the sensor data provided by the devices and accord-
ingly control/interact with the VR application.

However, due to problems such as a noisy environment
and/or occlusion, the sensor data may be unreliable and/or
undetectable, such that the user may not properly control/
interact with the VR application.

SUMMARY OF THE INVENTION

Accordingly, the disclosure is directed to a method for
managing sensor data, a host, and a computer readable
storage medium, which may be used to solve the above
technical problems.

The embodiments of the disclosure provide a method for
managing sensor data, applied to a host, including: obtain-
ing, by the host, a plurality of first screen frames of a first
application and obtaining a first sensor data associated with
the plurality of first screen frames from a first sensor,
wherein the first sensor data associated with the plurality of
first screen frames are detected during the plurality of first
screen frames are displayed; determining, by the host, a first
foreground part within each of the plurality of first screen
frames; determining, by the host, a first mask associated
with the first sensor based on the first foreground part within
each of the plurality of first screen frames and the first sensor
data associated with the plurality of first screen frames;
obtaining, by the host, a plurality of second screen frames of
the first application and obtaining a second sensor data
associated with the plurality of second screen frames from
the first sensor; managing, by the host, the second sensor
data associated with the plurality of second screen frames by
using the first mask; and interacting, by the host, with the
first application with the managed second sensor data.

The embodiments of the disclosure provide a host includ-
ing a storage circuit and a processor. The storage circuit
stores a program code. The processor is coupled to the
non-transitory storage circuit and accesses the program code
to perform: obtaining a plurality of first screen frames of a
first application and obtaining a first sensor data associated
with the plurality of first screen frames from a first sensor,
wherein the first sensor data associated with the plurality of
first screen frames are detected during the plurality of first
screen frames are displayed; determining a first foreground
part within each of the plurality of first screen frames;
determining a first mask associated with the first sensor
based on the first foreground part within each of the plurality
of first screen frames and the first sensor data associated with
the plurality of first screen frames; obtaining a plurality of
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second screen frames of the first application and obtaining a
second sensor data associated with the plurality of second
screen frames from the first sensor; managing the second
sensor data associated with the plurality of second screen
frames by using the first mask; and interacting with the first
application with the managed second sensor data.

The embodiments of the disclosure provide a computer
readable storage medium, the computer readable storage
medium recording an executable computer program, the
executable computer program being loaded by a host to
perform steps of: obtaining a plurality of first screen frames
of a first application and obtaining a first sensor data
associated with the plurality of first screen frames from a
first sensor, wherein the first sensor data associated with the
plurality of first screen frames are detected during the
plurality of first screen frames are displayed; determining a
first foreground part within each of the plurality of first
screen frames; determining a first mask associated with the
first sensor based on the first foreground part within each of
the plurality of first screen frames and the first sensor data
associated with the plurality of first screen frames; obtaining
a plurality of second screen frames of the first application
and obtaining a second sensor data associated with the
plurality of second screen frames from the first sensor;
managing the second sensor data associated with the plu-
rality of second screen frames by using the first mask; and
interacting with the first application with the managed
second sensor data.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the dis-
closure.

FIG. 1 shows a schematic diagram of a host according to
an embodiment of the disclosure.

FIG. 2 shows a flow chart of the method for managing
sensor data according to an embodiment of the disclosure.

FIG. 3 shows another flow chart of the method for
managing sensor data according to FIG. 2.

FIG. 4 shows a schematic diagram of updating the second
sensor data according to an embodiment of the disclosure.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

See FIG. 1, which shows a schematic diagram of a host
according to an embodiment of the disclosure. In various
embodiments, the host 100 can be any smart device and/or
computer device that can provide visual contents of reality
services such as virtual reality (VR) service, augmented
reality (AR) services, mixed reality (MR) services, and/or
extended reality (XR) services, but the disclosure is not
limited thereto. In some embodiments, the host 100 can be
a head-mounted display (HMD) capable of showing/provid-
ing visual contents (e.g., AR/VR contents) for the wearer/
user to see. For better understanding the concept of the
disclosure, the host 100 would be assumed to be an VR
device (e.g., a VR HMD) for providing VR contents for the
user to see, but the disclosure is not limited thereto.
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In one embodiment, the host 100 can be disposed with
built-in displays for showing the VR contents for the user to
see. Additionally or alternatively, the host 100 may be
connected with one or more external displays, and the host
100 may transmit the VR contents to the external display(s)
for the external display(s) to display the VR contents, but the
disclosure is not limited thereto.

In FIG. 1, the host 100 includes a storage circuit 102 and
a processor 104. The storage circuit 102 is one or a com-
bination of a stationary or mobile random access memory
(RAM), read-only memory (ROM), flash memory, hard
disk, or any other similar device, and which records a
plurality of modules and/or a program code that can be
executed by the processor 104.

The processor 104 may be coupled with the storage circuit
102, and the processor 104 may be, for example, a general
purpose processor, a special purpose processor, a conven-
tional processor, a digital signal processor (DSP), a plurality
of microprocessors, one or more MiCroprocessors in asso-
ciation with a DSP core, a controller, a microcontroller,
Application Specific Integrated Circuits (ASICs), Field Pro-
grammable Gate Array (FPGAs) circuits, any other type of
integrated circuit (IC), a state machine, and the like.

In the embodiments of the disclosure, the processor 104
may access the modules and/or the program code stored in
the storage circuit 102 to implement the method for man-
aging sensor data provided in the disclosure, which would be
further discussed in the following.

See FIG. 2, which shows a flow chart of the method for
managing sensor data according to an embodiment of the
disclosure. The method of this embodiment may be executed
by the host 100 in FIG. 1, and the details of each step in FIG.
2 will be described below with the components shown in
FIG. 1.

In step S210, the processor 104 obtains a plurality of first
screen frames of a first application and obtains a first sensor
data associated with the plurality of first screen frames from
a first sensor.

In various embodiments of the disclosure, the first sensor
can include one or more sensors disposed on devices such as
the handheld controllers and/or wearable devices connected
with the host 100 (e.g., smart rings, smart wrist/ankle bands,
etc.).

In some embodiments, the one or more sensor may
include, for example, inertial measurement units (IMU),
optical finger navigation (OFN), accelerometer, gyro sen-
sors, etc., and the corresponding first sensor data may be, for
example, 6 degree-of-freedom (6DOF) or the like. In some
embodiments, the first sensor can be environment sensors
(e.g., tracking cameras or the like) applying technology such
as Simultaneous localization and mapping (SLAM), and the
corresponding first sensor data may be, for example, coor-
dinates/poses of the devices used for interacting with the
first application.

In some embodiments, the first application may be a VR
application (e.g., a game application) or the like.

In the embodiment where the host 100 is the HMD, the
first screen frames may include the screen frames displayed
on the near-eye display of the HMD for the user to see. In
another embodiment where the host 100 is, for example, a
2D game console, and connected with one or more external
displays, the first screen frames may include the screen
frames provided by the host 100 to the external display(s) to
show for the user to see, but the disclosure is not limited
thereto.
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In the embodiments of the disclosure, the first sensor data
associated with the plurality of first screen frames are
detected during the plurality of first screen frames are
displayed.

For example, if the first screen frames are shown within
a duration from a time point t1 to a time point t2, the
associated first sensor data may be the sensor data measured
by the first sensor within the duration from the time point t1
to the time point t2.

In one embodiment, the first sensor data may include data
segments respectively corresponding to the time points in
the duration from the time point t1 to the time point t2.

For better understanding the concept of the disclosure, the
first sensor data would be assumed to be measured within the
duration from the time point t1 to the time point t2, but the
disclosure is not limited thereto.

In step S220, the processor 104 determines a first fore-
ground part within each of the plurality of first screen
frames.

In various embodiments, the processor 104 may use any
existing technology/algorithms to extract the first fore-
ground part from each of the plurality of first screen frames.

In some embodiments, the first foreground part within
each of the plurality of first screen frames may be regarded
as the part (e.g., a user representative object) corresponding
to the user within each of the plurality of first screen frames.

For example, if the first application is a racing game, each
of the first screen frames may include a background part
showing the racing field and the track therein and a fore-
ground part showing the car controlled by the user. In this
case, the first foreground part within each of the plurality of
first screen frames may be image regions corresponding to
the car controlled by the user, but the disclosure is not
limited thereto.

In another embodiment, if the first application is the
racing game, the foreground part may include the user
representative object (e.g., the car), the racing field, the
track, and the background may include other parts other than
the foreground part. In this case, the first foreground part
within each of the plurality of first screen frames may be
image regions corresponding to the car, the racing field, and
the track, but the disclosure is not limited thereto.

In step S230, the processor 104 determines a first mask
associated with the first sensor based on the first foreground
part within each of the plurality of first screen frames and the
first sensor data associated with the plurality of first screen
frames.

In one embodiment, the processor 104 may characterize
the first sensor data by using a statistical model. For
example, the processor 104 may use a statistical model (e.g.,
a Gaussian Mixture Model (GMM)) to characterize the first
sensor data.

In one embodiment, the first sensor data may be charac-
terized by, for example, 3-axis coordinates data, and the
distributions of the data components on the 3-axis (e.g., X,
Y, Z-axis) can be characterized by the GMM, but the
disclosure is not limited thereto.

In one embodiment, since the first foreground part cor-
responding to each first screen frame would be configured
with a default moving range, the processor 104 can deter-
mine a first numerical range based on the statistical model
and a default moving range of the first foreground part
within each of the plurality of first screen frames.

For example, if the first foreground part corresponds to,
for example, a virtual car in the first application, the virtual
car may only be allowed to move within a corresponding
default moving range, such as the track. In this case, the first
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sensor data that intends to move the virtual car to any place
out of the track may be regarded as invalid/meaningless/
unreliable.

Since the virtual car would be typically horizontally
moved in the first application, the variation of the data
component on the X-axis of the first sensor data would be
larger than the variation of the data component on the
Y/Z-axis of the first sensor data.

In one embodiment, when the virtual car has been moved
to a first boundary (e.g., left boundary) of the track, the
processor 104 may determine the X-component of the
corresponding first sensor data as a first limit (e.g., a lower
limit). Likewise, when the virtual car has been moved to a
second boundary (e.g., right boundary) of the track, the
processor 104 may determine the X-component of the
corresponding first sensor data as a second limit (e.g., an
upper limit). In this case, the X component data not within
the numerical range between the first limit and the second
limit would be regarded as invalid/meaningless/unreliable.

Therefore, the processor 104 may determine the numeri-
cal range between the first limit and the second limit as the
first numerical range, but the disclosure is not limited
thereto.

In one embodiment, the processor 104 may determine the
first numerical range as the first mask. In some embodi-
ments, the sensor data provided by the first sensor may be
unreliable due to, for example, environmental noise and/or
interference. In this case, the processor 104 may use the first
mask to determine whether the sensor data is valid/reliable
and accordingly filter the sensor data provided by the first
sensor.

Specifically, in step S240, the processor 104 obtains a
plurality of second screen frames of the first application and
obtain a second sensor data associated with the plurality of
second screen frames from the first sensor.

In the embodiment where the host 100 is the HMD, the
second screen frames may include the screen frames dis-
played on the near-eye display of the HMD for the user to
see. In another embodiment where the host 100 is connected
with one or more external displays, the second screen frames
may include the screen frames provided by the host 100 to
the external display(s) to show for the user to see, but the
disclosure is not limited thereto. In the embodiments of the
disclosure, the second sensor data associated with the plu-
rality of second screen frames are detected during the
plurality of second screen frames are displayed.

For example, if the second screen frames are shown
within a duration from a time point t3 to a time point t4, the
associated second sensor data may be the sensor data
measured by the first sensor within the duration from the
time point t3 to the time point t4.

In one embodiment, the second sensor data may include
data segments respectively corresponding to the time points
in the duration from the time point t3 to the time point t4.

As mentioned in the above, the second sensor data may be
unreliable due to noise and/or interferences. Therefore, in
step S250, the processor 104 filters the second sensor data
associated with the plurality of second screen frames by
using the first mask (e.g., the first numerical range).

In one embodiment, the processor 104 may determine
whether the second sensor data includes outlier data not
within the first numerical range. In response to determining
that the second sensor data includes the outlier data not
within the first numerical range, filtering out the outlier data
from the second sensor data. Accordingly, the unreliable part
(e.g., the outlier data) of the second sensor data would be
filtered out.
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In step S260, the processor 104 interacts with the first
application with the managed second sensor data. Since the
unreliable part of the second sensor data has been filtered
out, the processor 104 can better control/interact with the
first application, such that the user experience would not be
affected by the noisy/interferential environment.

In some embodiments, the processor 104 can determine
different masks for different application scenes and use the
corresponding mask to filter the sensor data of the corre-
sponding application scene.

For example, in one embodiment, the processor 104 may
determine whether a first application scene corresponds to a
second application scene before performing step S250,
wherein the first application scene corresponds to the plu-
rality of first screen frames, and the second application scene
corresponds to the plurality of second screen frames.

In one embodiment, in response to determining that the
first application scene corresponds to the second application
scene, the processor 104 may perform step S250 to filter the
second sensor data associated with the plurality of second
screen frames by using the first mask. On the other hand, in
response to determining that the first application scene does
not correspond to the second application scene, the proces-
sor 104 may filter the second sensor data associated with the
plurality of second screen frames by using a second mask
corresponding to the second application scene.

For example, if both of the first application scene and the
second application scene are determined to be a car racing
field, the processor 104 may determine that the first appli-
cation scene corresponds to the second application scene and
use the first mask to filter the second sensor data.

However, if the first application scene and the second
application scene are respectively determined to be a car
racing field and a plane racing field, the processor 104 may
determine that the first application scene does not corre-
spond to the second application scene and do not use the first
mask to filter the second sensor data. Instead, the processor
104 may obtain the second mask corresponding to the
second application scene and use the second mask to filter
the second sensor data.

In the embodiments of the disclosure, the second mask
may be determined by following a similar procedure
described in steps S210 to S230, which would not be
repeated herein.

In some embodiments, the first mask may be dedicated to
the first application and only be used to filter the sensor data
provided by the first sensor. That is, the first mask would not
be applied to other applications and/or the sensor data
provided by other sensors.

In one embodiment, the processor 104 may only perform
step S250 and S260 when the signal quality is unsatisfied
due to noise and/or interference.

Specifically, before step S250, the processor 104 may
further determine whether a signal quality of the second
sensor data satisfies a predetermined condition. In some
embodiments, the signal quality of the second sensor data
may be characterized by, for example, the signal-to-noise
ratio (SNR), the signal-to-noise-and-interference ratio
(SINR) of the second sensor data, but the disclosure is not
limited thereto.

In one embodiment, in response to determining that the
signal quality of the second sensor data does not satisty the
predetermined condition, the processor 104 may perform
step S250 to filter the second sensor data associated with the
plurality of second screen frames by using the first mask. For
example, if the processor 104 determines that the SINR of
the second sensor data is less than a predetermined thresh-
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old, the processor 104 may determine that the signal quality
of the second sensor data does not satisfy the predetermined
condition and accordingly perform step S250.

In another embodiment, in response to determining that
the signal quality of the second sensor data does not satisfy
the predetermined condition, the processor 104 may main-
tain the second sensor data associated with the plurality of
second screen frames and interact with the first application
with the maintained second sensor data.

For example, if the processor 104 determines that the
SINR of the second sensor data is not less than a predeter-
mined threshold, the processor 104 may maintain the second
sensor data associated with the plurality of second screen
frames and interact with the first application with the main-
tained second sensor data, but the disclosure is not limited
thereto.

In some embodiments, some of the second sensor data
may be lost/undetectable due to, for example, occlusion, and
the embodiments of the disclosure have provided a solution
for handling this problem. Details would be discussed with
FIG. 3.

See FIG. 3, which shows another flow chart of the method
for managing sensor data according to FIG. 2. In the
embodiment, the processor 104 may further perform steps
S310 to S330 before step S240.

In step S310, the processor 104 obtains a plurality of first
user images associated with the first sensor data, wherein the
plurality of first user images are captured during the first
sensor data is detected.

In the embodiment where the first sensor data is assumed
to be detected in the duration from the time point t1 to the
time point t2, the first user images may be the user images
captured in the duration from the time point t1 to the time
point t2, but the disclosure is not limited thereto.

In the embodiments of the disclosure, one or more exter-
nal cameras may be disposed at the environment where the
user experiences the reality service (e.g., the VR service) of
the host 100, and the external camera(s) may take images of
the user experiencing the reality service (e.g., the VR
service) as the user images. In some embodiments, the user
images can be tracking images of the user’s body, but the
disclosure is not limited thereto.

Next, in step S320, the processor 104 determines a
training data by labelling the plurality of first user images
with the associated first sensor data and train a prediction
model with the training data in step S330. In various
embodiments, the prediction model can be a neural network
(e.g., a convolutional neural network (CNN), a recurrent
neural network (RNN), etc.) or any other machine learning
model, but the disclosure is not limited thereto.

In the embodiments of the disclosure, the prediction
model can learn the correspondence between the user
images and the sensor data during the training procedure.
That is, the prediction model can learn what the sensor data
would be when the user in the user image is presenting a
particular posture. In this case, when the trained prediction
model receives another user image, the trained prediction
model may generate/output/predict the corresponding sensor
data, but the disclosure is not limited thereto.

Next, the processor 104 may perform steps S240 and
S250, and then perform steps S340 to S360. In another
embodiment, the processor 104 can also firstly perform steps
S340 to S360, and then perform steps S240 and S250. In
some embodiments, the processor 104 may performs steps
S240, S250, S340 to S360 in any order based on the
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requirements of the designer, and some of the steps may be
even performed at the same time, but the disclosure is not
limited thereto.

In step S340, the processor 104 obtaining a plurality of
second user images associated with the second sensor data.

In the embodiment where the second sensor data is
assumed to be detected in the duration from the time point
3 to the time point t4, the second user images may be the
user images captured by the external camera(s) in the
duration from the time point t3 to the time point t4, but the
disclosure is not limited thereto.

In step S350, the processor 104 determines a prediction
sensor data based on the plurality of second user images by
using the prediction model. In the embodiments of the
disclosure, the processor 104 may input each of the second
user images into the predication model, and the predication
model may output/generate/predict the prediction sensor
data corresponding to the second user images.

In the embodiments where the second user images are
assumed to be captured in the duration from the time point
13 to the time point t4, the prediction model may output the
prediction sensor data corresponding to the duration from
the time point t3 to the time point t4.

In one embodiment, the prediction sensor data may
include data segments respectively corresponding to the
time points in the duration from the time point t3 to the time
point t4.

In step S360, the processor 104 updates the second sensor
data via replacing a first data segment of the second sensor
data with a second data segment of the prediction sensor
data. In some embodiments, the processor 104 can be
regarded as updating the second sensor data via filling/
supplying the first data segment of the second sensor data
with the second data segment of the prediction sensor data.
In some embodiments, step S360 can be performed when the
second sensor data is determined to be abnormal/missing,
but the disclosure is not limited thereto. For better under-
standing the concept of step S360, FIG. 4 would be used as
an illustrative example.

See FIG. 4, which shows a schematic diagram of updating
the second sensor data according to an embodiment of the
disclosure.

In FIG. 4, it is assumed that the second sensor data 410 are
measured in the duration from the time point t3 to the time
point t4 and includes data segments 411 to 41K, wherein the
data segments 411 to 41K respectively corresponding to the
K (e.g., K is an integer) time points in the duration from the
time point t3 to the time point t4.

In the embodiment, when the processor 104 obtains the
second user images respectively corresponding to the K time
points, the processor 104 may input each second user image
to the trained prediction model, and the prediction model
may output the prediction sensor data 420 in response to the
second user images.

In FIG. 4, the prediction sensor data 420 includes data
segments 421 to 42K, wherein the data segments 421 to 42K
respectively corresponding to the K time points in the
duration from the time point t3 to the time point t4. From
another perspective, the data segments 421 to 42K in the
prediction sensor data 420 respectively corresponds to the
data segments 411 to 41K in the second sensor data 410.

In the embodiments of the disclosure, when the processor
104 intends to update the second sensor data 410, the
processor 104 may replace a first data segment among the
data segments 411 to 41K with a corresponding second data
segment among the data segments 421 to 42K.
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For example, if the processor 104 determines that the data
segment 411 in the second sensor data 410 needs to be
replaced, the processor 104 may replace the data segment
411 with the corresponding data segment 421 in the predic-
tion sensor data 420. For another example, if the processor
104 determines that the data segment 41K in the second
sensor data 410 needs to be replaced, the processor 104 may
replace the data segment 41K with the corresponding data
segment 42K in the prediction sensor data 420.

In one embodiment, the first data segment in the second
sensor data 410 may be the data segment determined to be
lost/missing/abnormal. For example, if the processor 104
determines that the data segment 412 in the second sensor
data 410 has been lost/missing/abnormal, the processor 104
may determine that the data segment 412 needs to be
replaced/filled/supplied, and use the data segment 422 in the
prediction sensor data 420 to replace/fill/supply the data
segment 412, as shown in FIG. 4. In this case, the updated
second sensor data 410 includes data segments 411, 422, 413
to 41K.

Next, the processor 104 may perform step S260 with the
updated second sensor data 420. In one embodiment, since
the processor 104 has performed steps S240 and S250 before
step S260, some of the data segments in the second sensor
data 410 may be already filtered out. In this case, the
processor 104 may perform step S260 with the updated
and/or managed second sensor data 410.

For example, if the data segment 411 in the second sensor
data 410 has been filtered out in step S250, the resulted
second sensor data 410 in FIG. 4 may include data segments
422, 413 to 41K, but the disclosure is not limited thereto.

In some embodiments, the processor 104 may only per-
form step S360 when the data loss rate is too high.

For example, before performing step S360, the processor
104 may determine whether the data loss rate of the first
application is higher than a loss rate threshold.

In one embodiment, in response to determining that the
data loss rate of the first application is higher than the loss
rate threshold, the processor 104 may perform step S350 to
update the second sensor data via replacing the first data
segment of the second sensor data with the second data
segment of the prediction sensor data.

On the other hand, in response to determining that the data
loss rate of the first application is not higher than the loss rate
threshold, it represents that the lost data segment(s) in the
second sensor data may not affect the interaction with the
first application. Therefore, the processor 104 may maintain
the second sensor data. That is, the processor 104 may let the
lost data segment(s) in the second sensor data remain lost
when the data loss rate is acceptable, but the disclosure is not
limited thereto.

In one embodiment, the method in FIG. 2 can be regarded
as including a development phase and a runtime phase,
wherein the development phase includes steps S210 to S230,
and the runtime phase includes steps S240 to S260. The
development phase can be performed prior to the scenario
where the user actually experiences the first application, and
the runtime phase can correspond to the scenario where the
user actually experiences the first application.

In another embodiment, method in FIG. 2 can be regarded
as including a first runtime phase and a second runtime
phase, wherein the first runtime phase includes steps S210 to
S230, and the second runtime phase includes steps S240 to
S260. The first runtime phase can be the scenario where the
user previously experiences the first application, and the
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second runtime phase can be the scenario where the user
currently experiences the first application, but the disclosure
is not limited thereto.
In some embodiments, the step S250 in FIG. 2 can be
understood as corresponding to a first procedure. In FIG. 3,
a second procedure involving steps S310 to S360 can be
combined into the flow of FIG. 2. That is, the flow in FIG.
3 can be regarded as involving the first procedure and the
second procedure. In another embodiment, FIG. 3 can be
modified to be merely involving the second procedure via
removing step S250 from FIG. 3, but the disclosure is not
limited thereto.
The disclosure further provides a computer readable stor-
age medium for executing the method for managing sensor
data. The computer readable storage medium is composed of
a plurality of program instructions (for example, a setting
program instruction and a deployment program instruction)
embodied therein. These program instructions can be loaded
into the host 100 and executed by the same to execute the
method for managing sensor data and the functions of the
host 100 described above.
In summary, the embodiments of the disclosure provide a
solution to determine a first mask based on the first fore-
ground in each first screen frame and the corresponding first
sensor data, and use the first mask to filter out, for example,
outlier data in the second sensor data. In this case, the second
sensor data may be less affected by the noise and/or inter-
ference in the environment.
In addition, the embodiments of the disclosure can further
train a prediction model for determining the corresponding
prediction sensor data based on the user images. In this case,
when one or more data segments of the second sensor data
is determined to be lost, the corresponding data segments in
the prediction sensor data can be used to replace/fill/supply
the lost data segment(s). Accordingly, the second sensor data
may be less affected by, for example, the problem of
occlusion.
It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the disclosure. In view of the foregoing, it is
intended that the present disclosure cover modifications and
variations of this invention provided they fall within the
scope of the following claims and their equivalents.
What is claimed is:
1. A method for managing sensor data, applied to a host,
comprising:
obtaining, by the host, a plurality of first screen frames of
a first application and obtaining a first sensor data
associated with the plurality of first screen frames from
a first sensor, wherein the first sensor data associated
with the plurality of first screen frames are detected
during the plurality of first screen frames are displayed;

determining, by the host, a first foreground part within
each of the plurality of first screen frames;

determining, by the host, a first mask associated with the
first sensor based on the first foreground part within
each of the plurality of first screen frames and the first
sensor data associated with the plurality of first screen
frames;

obtaining, by the host, a plurality of second screen frames

of the first application and obtaining a second sensor
data associated with the plurality of second screen
frames from the first sensor;

managing, by the host, the second sensor data via per-

forming at least one of a first procedure and a second
procedure, wherein the first procedure comprises man-
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aging, by the host, the second sensor data associated

with the plurality of second screen frames by using the

first mask, and the second procedure comprises:

obtaining a plurality of first user images associated with
the first sensor data, wherein the plurality of first user
images are captured during the first sensor data is
detected;

determining a training data by labelling the plurality of
first user images with the associated first sensor data;

training a prediction model with the training data;

obtaining a plurality of second user images associated
with the second sensor data;

determining a prediction sensor data based on the
plurality of second user images by using the predic-
tion model;

updating the second sensor data via replacing a first
data segment of the second sensor data with a second
data segment of the prediction sensor data, wherein
the second data segment corresponds to the first data
segment; and

interacting, by the host, with the first application with the

managed second sensor data.

2. The method according to claim 1, wherein the first
mask is characterized by a first numerical range, and the step
of managing the second sensor data associated with the
plurality of second screen frames by using the first mask
comprises:

in response to determining that the second sensor data

comprises outlier data not within the first numerical
range, filtering out the outlier data from the second
sensor data.

3. The method according to claim 1, wherein before the
step of managing the second sensor data associated with the
plurality of second screen frames by using the first mask, the
method further comprises:

determining whether a first application scene corresponds

to a second application scene, wherein the first appli-
cation scene corresponds to the plurality of first screen
frames, and the second application scene corresponds
to the plurality of second screen frames; and

in response to determining that the first application scene

corresponds to the second application scene, filtering
the second sensor data associated with the plurality of
second screen frames by using the first mask.

4. The method according to claim 3, further comprising:

in response to determining that the first application scene

does not correspond to the second application scene,
filtering the second sensor data associated with the
plurality of second screen frames by using a second
mask corresponding to the second application scene.

5. The method according to claim 1, wherein the step of
determining the first mask associated with the first sensor
based on the first foreground part within each of the plurality
of first screen frames and the first sensor data associated with
the plurality of first screen frames comprises:

characterizing the first sensor data by using a statistical

model,;

determining a first numerical range based on the statistical

model and a default moving range of the first fore-
ground part within each of the plurality of first screen
frames; and

determining the first numerical range as the first mask.

6. The method according to claim 1, wherein before the
step of updating the second sensor data, the method further
comprises:

in response to determining that a data loss rate of the first

application is higher than a loss rate threshold, updating
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the second sensor data via replacing the first data
segment of the second sensor data with the second data
segment of the prediction sensor data;

in response to determining that the data loss rate of the

first application is not higher than the loss rate thresh-
old, maintaining the second sensor data.

7. The method according to claim 1, wherein the first data
segment is a data segment determined to be lost.

8. The method according to claim 1, wherein before the
step of managing the second sensor data associated with the
plurality of second screen frames by using the first mask, the
method further comprises:

determining whether a signal quality of the second sensor

data satisfies a predetermined condition;

in response to determining that the signal quality of the

second sensor data does not satisfy the predetermined
condition, managing the second sensor data associated
with the plurality of second screen frames by using the
first mask;

in response to determining that the signal quality of the

second sensor data does not satisfy the predetermined
condition, maintaining the second sensor data associ-
ated with the plurality of second screen frames and
interacting with the first application with the main-
tained second sensor data.

9. A host, comprising:

a non-transitory storage circuit, storing a program code;

and

a processor, coupled to the non-transitory storage circuit

and accessing the program code to perform:
obtaining a plurality of first screen frames of a first
application and obtaining a first sensor data associ-
ated with the plurality of first screen frames from a
first sensor, wherein the first sensor data associated
with the plurality of first screen frames are detected
during the plurality of first screen frames are dis-
played;
determining a first foreground part within each of the
plurality of first screen frames;
determining a first mask associated with the first sensor
based on the first foreground part within each of the
plurality of first screen frames and the first sensor
data associated with the plurality of first screen
frames;
obtaining a plurality of second screen frames of the first
application and obtaining a second sensor data asso-
ciated with the plurality of second screen frames
from the first sensor;
managing the second sensor data via performing at
least one of a first procedure and a second procedure,
wherein the first procedure comprises managing the
second sensor data associated with the plurality of
second screen frames by using the first mask, and the
second procedure comprises:
obtaining a plurality of first user images associated
with the first sensor data, wherein the plurality of
first user images are captured during the first
sensor data is detected;
determining a training data by labelling the plurality
of first user images with the associated first sensor
data;
training a prediction model with the training data;
obtaining a plurality of second user images associ-
ated with the second sensor data;
determining a prediction sensor data based on the
plurality of second user images by using the
prediction model;
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updating the second sensor data via replacing a first
data segment of the second sensor data with a
second data segment of the prediction sensor data,
wherein the second data segment corresponds to
the first data segment; and
interacting with the first application with the managed
second sensor data.

10. The host according to claim 9, wherein the first mask
is characterized by a first numerical range, and the processor
performs:

in response to determining that the second sensor data

comprises outlier data not within the first numerical
range, filtering out the outlier data from the second
sensor data.

11. The host according to claim 9, wherein before man-
aging the second sensor data associated with the plurality of
second screen frames by using the first mask, the processor
further performs:

determining whether a first application scene correspond-

ing to the plurality of first screen frames corresponds a
second application scene corresponding to the plurality
of second screen frames; and

in response to determining that the first application scene

corresponds to the second application scene, managing
the second sensor data associated with the plurality of
second screen frames by using the first mask.

12. The host according to claim 11, wherein the processor
further performs:

in response to determining that the first application scene

does not correspond to the second application scene,
managing the second sensor data associated with the
plurality of second screen frames by using a second
mask corresponding to the second application scene.

13. The host according to claim 9, wherein the processor
performs:

characterizing the first sensor data by using a statistical

model,;

determining a first numerical range based on the statistical

model and a default moving range of the first fore-
ground part within each of the plurality of first screen
frames; and

determining the first numerical range as the first mask.

14. The host according to claim 9, wherein before updat-
ing the second sensor data, the processor further performs:

in response to determining that a data loss rate of the first

application is higher than a loss rate threshold, updating
the second sensor data via replacing the first data
segment of the second sensor data with the second data
segment of the prediction sensor data;

in response to determining that the data loss rate of the

first application is not higher than the loss rate thresh-
old, maintaining the second sensor data.

15. The host according to claim 9, wherein before man-
aging the second sensor data associated with the plurality of
second screen frames by using the first mask, the processor
further performs:

determining whether a signal quality of the second sensor

data satisfies a predetermined condition;
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in response to determining that the signal quality of the
second sensor data does not satisfy the predetermined
condition, managing the second sensor data associated
with the plurality of second screen frames by using the
first mask;

in response to determining that the signal quality of the
second sensor data does not satisfy the predetermined
condition, maintaining the second sensor data associ-
ated with the plurality of second screen frames and
interacting with the first application with the main-
tained second sensor data.

16. A non-transitory computer readable storage medium,

the computer readable storage medium recording an execut-
able computer program, the executable computer program
being loaded by a host to perform steps of:

obtaining a plurality of first screen frames of a first
application and obtaining a first sensor data associated
with the plurality of first screen frames from a first
sensor, wherein the first sensor data associated with the
plurality of first screen frames are detected during the
plurality of first screen frames are displayed;
determining a first foreground part within each of the
plurality of first screen frames;
determining a first mask associated with the first sensor
based on the first foreground part within each of the
plurality of first screen frames and the first sensor data
associated with the plurality of first screen frames;
obtaining a plurality of second screen frames of the first
application and obtaining a second sensor data associ-
ated with the plurality of second screen frames from the
first sensor;
managing the second sensor data via performing at least
one of a first procedure and a second procedure,
wherein the first procedure comprises managing the
second sensor data associated with the plurality of
second screen frames by using the first mask, and the
second procedure comprises:
obtaining a plurality of first user images associated with
the first sensor data, wherein the plurality of first user
images are captured during the first sensor data is
detected;
determining a training data by labelling the plurality of
first user images with the associated first sensor data;
training a prediction model with the training data;
obtaining a plurality of second user images associated
with the second sensor data;
determining a prediction sensor data based on the
plurality of second user images by using the predic-
tion model;
updating the second sensor data via replacing a first
data segment of the second sensor data with a second
data segment of the prediction sensor data, wherein
the second data segment corresponds to the first data
segment; and
interacting with the first application with the managed
second sensor data.
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